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Dental trauma among young people repre-
sents a widespread clinical and dental public 
health problem.1 Among children younger than 6, 
18% of all somatic injuries affect the oral region.2-5 
The prevalence of traumatic dental injuries among 
this age group has been reported to vary from 11% 
to 30%.6-9 In addition to causing pain, traumatic in-
juries to primary teeth can result in functional and 
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esthetic problems10 and can affect the developing 
tooth germ.11,12 Despite the significance of primary 
tooth injuries, few studies are available on the top-
ic, and few epidemiological studies include prima-
ry teeth. The purpose of the present study was to 
evaluate the type, prevalence, and treatment out-
comes of primary tooth injuries among children 
referred to the Department of Pedodontics at the 
Ankara University Faculty of Dentistry in Turkey.
MAtErIALs And MEtHods
The study population consisted of all patients 
applying to the Ankara University Faculty of Den-
tistry’s Department of Pedodontics with a primary 
tooth injury over the 21-months period from 15 
May 2007 to 15 February 2009. Clinical and ra-
diographic examinations were conducted on each 
patient. Age, sex, time of injury, cause of injury, 
and number of teeth affected were recorded, and 
the type of trauma was identified according to An-
dreasen’s classification,2 as follows:
1. Enamel fracture, including enamel chipping;
2. Enamel-dentin fracture, without pulpal involve-
ment;
3. Enamel-dentin fracture, with pulpal involve-
ment;
4. Root fracture;
5. Crown-root fracture, without pulpal involve-
ment;
6. Crown-root fracture, with pulpal involvement;
7. Concussion;
8. Subluxation;
9. Intrusive luxation;
10. Extrusive luxation;
11. Lateral luxation;
12. Avulsion.
Examination and treatment planning were per-
formed by two of the authors. No disagreement 
occurred between the examiners. A total of 99 
teeth in 51 patients were treated by one of the au-
thors (V. A.). Informed consent was obtained from 
the parents of all patients.
rEsuLts
During the 21-months period from 15 May 2007 
to 15 February 2009, 51 patients presented with 
trauma to 99 primary teeth. The age and sex dis-
tribution of patients is given in Table 1. Of the 51 
patients, 31 were boys (60.8%), and 20 were girls 
(39.2%).
In total, 21 patients (41.2%) presented with 1 
affected tooth; 20 patients (39.2%), with 2 affected 
teeth; and 10 patients (19.6%), with 3 or more af-
fected teeth. With the exception of 1 patient, all in-
juries were to the maxillary arch.
The distribution of injuries by affected tooth 
is shown in Table 2. The most commonly affect-
ed tooth was the maxillary left central incisor 
(74.5%), followed by the maxillary right central in-
cisor (64.7%).
The distribution, by month, of dental injuries in 
patients presenting at the clinic over the first 12 
months of the study is given in Table 3. Most inju-
ries (33.3%) presented during the month of May.
The distribution of injuries by etiology is sum-
marized in Figure 1. The most common cause of 
injury  was  falling  (80.4%),  followed  by  collision 
(11.8%).
The distribution of injuries by patient age and 
injury  type  is  shown  in  Table  4.  Luxation  inju-
ries accounted for the majority of injuries (35/41, 
85.4%) at age 2, whereas hard tissue injuries ac-
counted for the majority of injuries (12/22, 56%) at 
age 4.
The distribution of injuries by type and treat-
ment is summarized in Table 5. Overall, the 
Age Girl Boy Total
1 - 2 2
2 7 11 18
3 6 4 10
4 3 9 12
5 2 3 5
6 2 1 3
7 - 1 1
Total 20 31 51
Table 1. Distribution of patients according to age and sex. Table 2. Distribution of injuries according to affected tooth.
No. of tooth No. of patient
51 33
61 38
52 12
62 12
71 1
72 1
73 1
81 1
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most common type of injury was lateral luxation 
(33.3%), followed by subluxation (14.1%). Soft tis-
sue injuries were observed in 21 of 51 patients 
(41.2%).  The  most  common  form  of  treatment 
was follow-up only (39/99, 39.4%), followed by ex-
traction (29/99, 29.3%) and root canal treatment 
(12/99, 12.1%). 
The majority of extracted teeth (19/29) were 
from patients aged 3 years and younger, with ex-
traction required in 16 of these cases because the 
children’s uncooperative behavior made it impos-
sible to carry out any other treatment. Five of the 
29 extracted teeth had root fractures, for which 
treatment is contraindicated.13 The remainder of 
the extracted teeth had wide radiolucent areas 
around the apical region and/or pathological root 
resorption resulting from the delay between the 
time of injury and presentation at the clinic for 
treatment.
Of the teeth receiving no treatment but follow-
up, 28.2% were intrusive luxations, none of which 
appeared to be a risk to their successors because 
of the direction of intrusion. All of these teeth 
re-erupted during the follow-up period. Another 
33.3% of teeth treated by follow-up only were lat-
eral luxations, all of which were luxated less than 
2 mm, had no occlusal interference, and were lux-
ated in the palatinal direction, so they did not pose 
a risk to their successors.
Root-canal treatment was performed on 8 
of the laterally luxated teeth. All of these teeth 
were repositioned with appropriate pressure and 
splinted with 0.5 mm orthodontic wire and com-
posite resin. The splint time was 10 days for all 
teeth, with the exception of one case in which the 
splint time was increased to 14 days due to tooth 
mobility. All teeth receiving root canal treatment 
were followed up for a minimum of 1 year and, 
with the exception of one case, were judged to be 
clinically and radiographically successful.
No treatment but follow-up was applied to 
avulsed teeth, with the exception of one case in 
which a patient aged 3 years presented at the clin-
ic 20 min after the time of injury. The tooth had 
been stored in milk since the injury, and the injury 
had occurred inside the home, so the risk of con-
tamination was considered minimal. Given the cir-
cumstances, the decision was made to reimplant 
the tooth after obtaining informed consent from 
the parents.
The average follow-up period was 11 months, 
with the longest being 21 months and the shortest 
3 months. All cases followed up with for less than 
6 months were extractions, and, with the excep-
tion of 1 re-implantation, all cases for which fol-
low-up lasted from 6 months to 1 year were cases 
receiving no treatment but follow-up.
Table 5 also presents the complications ob-
served during follow-up. Complications were ob-
served during follow-up in 4 cases. In one of these 
cases, a tooth in a 2 years old patient was intruded 
4 mm. Although the tooth re-erupted completely, 
pathological external root resorption was ob-
served at 3 weeks following the injury, and the pa-
tient’s age made it impossible to obtain coopera-
tion; therefore, the tooth had to be extracted. In 
another case with complications during follow-up, 
a laterally luxated central incisor in a patient who 
applied to the clinic 1 day after injury was gently 
repositioned, and a semi-rigid splint constructed 
of 0.5 mm orthodontic wire and composite resin 
was applied. The splint was removed after 1 week, 
and a root canal was performed using calcium hy-
droxide paste. After 9 months, the tooth had to be 
extracted due to pathological root resorption that 
had started in the 7th month. Complications during 
follow-up also occurred in a patient with 2 crown 
fractures with pulpal involvement that received 
root canal treatment. After 7 months of follow-up, 
the teeth were again exposed to serious crown 
trauma that made restoration impossible; there-
fore, these teeth were also extracted.
Only 16 of the 51 patients (31.4%) presented 
at our clinic within 24 hours of injury, whereas 17 
(33.3%) presented between 24 hours and 10 days 
following injury and 18 (35.3%) presented after 10 
days. 
Figure 1. Distribution of injuries according to etiology.
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dIscussIon
The results of the present study generally con-
form to those of previous studies in the literature. 
Almost all studies report a higher frequency of 
dental trauma among boys than girls.1,14-18 In our 
study, boys were found to be 1.5 times more likely 
to receive a dental injury than girls. This higher in-
cidence may be associated with differences in the 
types of games played by boys and girls.
During the period when children start to walk, 
especially between the ages of 1 and 2 years, poor 
muscle coordination results in an increased risk 
of trauma.4,6,19 Andreasen reported another peak 
in injury at age 4, when children’s physical activity 
increases.2 In line with previous studies, our study 
found that 39.2% of traumatic injuries occurred 
between the ages of 1 and 2 and 23.5% at age 4. 
These findings highlight the need to inform par-
ents and preschool teachers about traumatic inju-
ries, since nearly all of the injuries at these ages 
occur at home or at preschool.
The majority of patients had more than 1 tooth 
injured by trauma (58.8%). This finding stands in 
contrast to previous findings that show the major-
ity of traumatic injury involves only 1 injured tooth. 
In a retrospective study of 543 children with trau-
1 2 3 4 5 6 7 Total
Fracture of enamel - - - 1 - - - 1
Fracture of enamel-dentin without 
pulpal involvement
- 1 1 4 - - - 6
Fracture of enamel-dentin with 
pulpal involvement
- 3 5 5 - - - 13
Fracture of root 1 2 1 - - 1 - 5
Crown-root fracture with pulpal involvement - - - 2 - - - 2
Subluxation - 4 4 1 5 - - 14
Intrusive luxation 1 9 1 - - - - 11
Extrusive luxation - 1 - 1 - - - 2
Lateral luxation - 14 4 7 3 3 2 33
Avulsion 2 7 1 1 1 - - 12
TOTAL 4 41 17 22 9 4 2 99
Table 4. Distribution of injuries by patient age and injury type.
Month Girl Boy Total
January 1 - 1
February - 1 1
March - 1 1
April 2 3 5
May 3 7 10
June 1 - 1
July 1 - 1
August - - -
September 1 - 1
October 2 3 5
November - 3 3
December 1 - 1
Total 12 18 30
Table 3. Distribution of dental injuries according to the month presented at our clinic in the first 12 months.
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matic injuries, Rodriguez reported that 70.9% had 
only 1 injured tooth;1 Skaare and Jacobsen also 
reported a higher percentage of patients (58%) 
with only 1 injured tooth,15 as did Oliviera et al.16 
Differences in methodologies and sample sizes 
may account for the variation in the numbers of 
injured teeth reported by different studies.
In the present study, except for 1 tooth, all of 
the teeth affected by traumatic injuries were in the 
maxillary arch. In line with previous studies,1,14-16 
the maxillary central incisors were found to be 
the most frequently injured teeth. This is prob-
ably related to the position of the maxillary central 
incisors, which exposes them to direct traumatic 
force. In contrast to the mandible, whose mobility 
tends to reduce the impact of force, the maxillary 
bone’s fixed position in the skull prevents it from 
absorbing traumatic force, and, thus, the maxil-
lary teeth are directly affected.20
Our study found that most traumatic injuries 
to primary teeth (33.3%) presented in the month 
of May. This result is in agreement with Saroglu 
and Sonmez14 and Perez et al,21 which indicates a 
seasonal variation in the distribution of traumatic 
injuries. This variation may be due to a sudden in-
crease in children’s physical activity as tempera-
tures increase in the springtime.
In terms of etiology, our study found falls to 
be the most common cause of traumatic injury to 
primary dentition (80.4%). This is in line with ear-
lier findings14,15,22 and, as mentioned above, may be 
related to children’s lack of muscle coordination 
during early childhood. The next most frequent 
cause of traumatic injury to primary dentition 
(11.8%) was collisions. 
Luxation was the most common type of injury 
(46.5%). This finding is in line with most previous 
studies,6,14,23,24 although some authors have found 
hard tissue injuries to be the most common type 
of injury to primary dentition.7,25 The more fre-
quent occurrence of periodontal tissue injury may 
be explained by the more resilient character of 
bone in young children in comparison to young 
adults. In our study, the rate of hard tissue injuries 
increased with age, whereas the rate of luxation 
injuries decreased (Table 4). Although some ex-
ceptions were observed after age 4, the number of 
cases is insufficient to be conclusive. 
The most common treatment for injured pri-
mary teeth was follow-up only (39.4%). Extraction 
was the second most common (29.3%). This find-
ing is similar to that of previous studies.21,26,28
According to 2007 guidelines for traumatic 
injuries,13 follow-up for re-eruption is recom-
mended for intruded primary teeth if the apex is 
displaced through or toward the labial bone plate. 
All the teeth with intrusive luxations in the present 
study met these criteria, and all re-erupted dur-
ing follow-up periods of between 3 weeks and 2 
months. However, in one of these cases, patholog-
No 
treatment
Follow up
without 
treatment
Fluor 
Varnish
Pulp 
Capping and 
Restoration
Reimplantation 
and root canal 
treatment
Root canal 
treatment
Extraction TOTAL
Fracture of enamel - - 1 - - - - 1
Fracture of enamel-dentin 
without pulpal involvement
- - - 6 - - - 6
Fracture of enamel-dentin 
with pulpal involvement
- - - - - 4 (2)* 9 13 (2)*
Fracture of root - - - - - - 4 4
Crown-root fracture with 
pulpal involvement
- - - - - - 2 2
Subluxation - 14 - - - - - 14
Intrusive luxation - 11 (1)* - - - - - 11 (1)*
Extrusive luxation - 1 - - - - 2 3
Lateral luxation - 13 - - - 8 (1)* 12 33 (1)*
Avulsion 11 - - - 1 - - 12
TOTAL 11 39 (1)* 1 6 1 12 (3)* 29 99 (4)*
Table 5. Distribution of injuries by type and treatment applied, along with complications that occurred during follow-up.
*: Teeth that had complications during their follow-up period.
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ical root resorption was observed. This tooth had 
intruded 4 mm into the alveolar bone, compared to 
intrusion of less than 3 mm for all the other teeth. 
In view of this finding, one might conclude that the 
prognosis for intruded primary teeth is dependent 
upon the degree of intrusion, with teeth intruded 
less than 3 mm capable of spontaneous re-erup-
tion and healing without any treatment.
Although guidelines do not recommend reim-
planting primary teeth,13 some authors have re-
ported successful cases of reimplantation.29,30 In 
deciding whether to attempt reimplantation, the 
benefits as well as risks to the patient should be 
weighed carefully, and the tooth should be fol-
lowed up with closely. In our case, reimplantation 
was considered appropriate because of the short 
time between injury and presentation and the fact 
that the tooth had been stored in milk following 
injury. Additionally, a close follow-up of the patient 
was possible. At 7 months of follow-up, both clini-
cal and radiographic examination indicated the 
treatment to be successful, and close follow-up is 
continuing.
Several recent studies have been conducted on 
the prevalence of dental trauma among children 
in Ankara, Turkey. A study by Saroglu and Son-
mez14 examining dental trauma to both primary 
and permanent dentition among children present-
ing at the Ankara University Faculty of Dentistry’s 
Department of Pedodontics described 34 cases of 
traumatic primary tooth injury treated during an 
18 months period  (1999 October to 2001 April). 
Another prevalence study by Altay and Gungor26 
conducted at Hacettepe University, a university 
dental clinic in Ankara, described 72 cases of trau-
matic injury to primary teeth treated over a 4 years 
period (1996-2000). One can conclude from these 
studies and the present study that the incidence of 
traumatic injury to primary dentition in Ankara has 
increased in recent years. It is also possible that 
the increase in patients presenting with traumatic 
injury to a primary tooth may be related to chang-
es in government health policy and increases in 
the number of patients applying to university hos-
pitals instead of other private or state hospitals.
concLusIons
Findings from the present study indicate that 
in the absence of acute symptoms, parents tend 
not to apply to a dental clinic for children’s dental 
injuries, especially those affecting primary teeth. 
However, the finding of periapical radiolucency 
among 39.1% of patients who did not apply to a 
clinic until at least 10 days after injury highlights 
the importance of immediate examination and 
treatment of traumatic injuries to primary teeth. 
This finding also indicates the importance of in-
forming the public, especially parents and teach-
ers, about primary tooth injuries and their conse-
quences.
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